Introduction {#s1}
============

In 1998, the Center for Animal Resources and Development (CARD) Mouse Bank was established to share genetically engineered mice by supporting their production, preservation and supply \[[@r5], [@r6]\]. Mouse banks all over the world collaborate on a global scale and share archived strains of genetically engineered mice via the International Mouse Strain Resource (http://www.findmice.org/). We have hereto archived more than 2,500 strains of genetically engineered mice in the CARD Mouse Embryo and Sperm Bank System. Our system allows researchers to deposit their mice free of charge. Meanwhile, information concerning the archived mice is published on our CARD R-BASE website (http://cardb.cc.kumamoto-u.ac.jp/transgenic/). Using the mouse bank system, we have supplied mice to both domestic and foreign institutes (717 strains and 223 strains respectively).

In addition to the aforementioned CARD Mouse Bank System, CARD has offered another type of mouse bank service since 2005. This is called the CARD Premium Mouse Bank System. Our premium mouse bank system enables the efficient preservation and production of genetically engineered mice for an additional charge. Using the system, researchers are able to produce mice based on an experimental design, or recover a mouse line that is affected by infertility or subfertility during natural mating.

To effectively manage these mouse banks, we have developed and modified basic reproductive techniques in mice. We shall describe these techniques briefly in this paper.

1. *In* *Vitro* Fertilization {#s2}
=============================

We generally produce embryos from mouse strains using *in vitro* fertilization. *In vitro* fertilization (IVF) is a useful technique for producing many embryos for the storage or production of genetically engineered mice via embryo cryopreservation or embryo transfer. Since the establishment of our center, we have carried out IVF on more than 5,000 occasions, using 2,400 different strains of genetically engineered mice. During this time, we have improved our IVF technique to stabilize and enhance the fertilization rate \[[@r21]\]. Our IVF method now incorporates sperm preincubation medium \[[@r30]\] and a modified fertilization medium \[[@r26]\]. Furthermore, we demonstrated that the coadministration of inhibin antiserum (IAS) and equine chorionic gonadotropin (eCG) during superovulation increased the number of ovulated oocytes in four-week old C57BL/6J female mice \[[@r23]\]. Using this technique, we are able to obtain fifty pups derived from a single oocyte donor. Now, we are applying the technique to many other strains so as to enable the efficient production of embryos and pups of genetically engineered mice \[[@r22]\].

2. Cold Storage of Cauda Epididymides {#s3}
=====================================

Storing cauda epididymides at refrigerated temperatures is extremely useful for the transportation of genetically engineered mice between research facilities. There are various benefits to transporting cauda epididymides in this manner, including user-friendliness, low shipment costs, a reduced risk of spreading infectious disease and no risk of losing animals due to death or escape. The transported epididymides are immediately available for IVF. We have continuously improved our transport system for cauda epididymides \[[@r25], [@r32], [@r33]\] and have established a robust system for shipping genetically engineered mice using the CARD Cold Transport Kit (Kyudo Co., Ltd., Saga, Japan). Using this system, all samples from other institutes arrive at our center within 72 h of shipment, and a large number of embryos are obtained via IVF using sperm collected from the samples. We have hereto overseen the transportation of cauda epididymides taken from genetically engineered mice on 425 occasions.

3. Sperm Cryopreservation {#s4}
=========================

Sperm cryopreservation offers many benefits, such as quick and simple operations, low storage cost and efficient embryo production via IVF. Now, sperm cryopreservation is the preferred method for the efficient preservation of genetically engineered mice \[[@r7],[@r8],[@r9],[@r10], [@r13], [@r18],[@r19],[@r20], [@r24], [@r26], [@r28], [@r30], [@r31]\]. In our center, we have frequently performed IVF using cryopreserved sperm prepared using various methods. We also developed a novel IVF method for legacy stock of cryopreserved sperm \[[@r3]\]. In addition, we have conducted the cryopreservation of sperm derived from the cauda epididymides of genetically engineered mice after shipment under refrigerated temperatures, and subsequently carried out IVF using the sperm \[[@r24]\]. In total, we possess more than 4,400 frozen sperm samples of genetically engineered mice.

4. Embryo/Oocyte Vitrification {#s5}
==============================

Embryo cryopreservation is useful for the efficient storage of genetically engineered mice. In addition, if we freeze unfertilized oocytes in advance, we can use these oocytes along with sperm collected from genetically engineered male mice to carry out IVF whenever needed. The embryos/oocytes can be cryopreserved via a simple vitrification method using a cryoprotectant which we developed (DAP213: 2 M dimethyl sulfoxide, 1 M acetoamide and 3 M propanediol) \[[@r2], [@r4], [@r7], [@r9], [@r11], [@r14],[@r15],[@r16],[@r17]\]. We have hereto archived over 1,200,000 cryopreserved 2-cell embryos derived from 2,500 strains of genetically engineered mice.

5. Transport of Mouse Embryos at Refrigerated Temperatures {#s6}
==========================================================

The transport of mouse embryos at refrigerated temperatures is an effective alternative method of transporting genetically engineered mice to the transport of live animals or cryopreserved samples. Benefits of the cold-transport of mouse embryos include low shipping costs and easy sample handling. We have developed a method for the short-term storage of 2-cell embryos at refrigerated temperatures, thus enabling the acquisition of many pups derived therefrom \[[@r1], [@r27], [@r29]\].

6. Embryo Transfer {#s7}
==================

Embryo transfer is a useful technique for the efficient production of genetically engineered mice. In addition, the obtained pups are free from various pathogens derived from oocytes or sperm donors. In our laboratory, we transfer 2-cell embryos through the wall of the oviduct of pseudopregnant recipients \[[@r12]\]. This procedure is much simpler to conduct than the conventional embryo transfer procedure. We have hereto conducted embryo transfer using over 2,300 different strains of genetically engineered mice. We transferred over 400,000 embryos and obtained an average birth rate of 40% (around 160,000 pups).

7. Cesarean Section {#s8}
===================

A cesarean section is performed when a recipient mouse has not given birth by day 19 after 2-cell embryo transfer (Day 0 is the day on which the 2-cell embryos were transferred to recipients). Delivery dysfunction is frequently observed in pregnant females with few fetuses. We have hereto performed cesarean sections on around 900 recipients which had not given birth on their expected date of delivery. In almost all cases, all pups were successfully recovered after the cesarean section.

Future Prospects {#s9}
================

We continue to efficiently manage the CARD Mouse Bank using the reproductive techniques explained above ([Fig. 1](#fig_001){ref-type="fig"}Fig. 1.An efficient mouse bank system at The Center for Animal Resources and Development (CARD) using reproductive techniques.) (http://card.medic.kumamoto-u.ac.jp/card/japanese/manual/index.html). In addition, we have provided 3--4 training courses on these techniques per year for 20 years, in order to spread the use of these techniques throughout institutes worldwide (http://card.medic.kumamoto-u.ac.jp/card/japanese/mousebank/contribution/trainingcourse.html).

Looking to the future, we would like to develop new reproductive techniques in order to further expand our mouse bank and to provide various genetically engineered mouse strains promptly to research communities all over the world. Finally, I would like to impart a few words of advice to the next generation of researchers. Remember that Rome was not built a day. Do not rush your work. Instead, always maintain a sense of purpose, then make efforts and never give up until you accomplish your purpose.
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